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Abstract
A 55-year-old man underwent radiation therapy due to malignant lymphoma of the neck. Eight years after
the therapy he developed tetanus. It appears that the radiation therapy resulted in mandibular necrosis, and
that this lesion may have been the infectious focus of tetanus. Treatment with penicillin G was very effective
in the acute stage, and chronic administration of metronidazole prevented relapse of the disease. However in
spite of injections of tetanus toxoid, symptoms of tetanus returned when the administration of metronidazole
was discontinued because the infectious focus could not be completely removed. This is the first report of
chronic relapsing tetanus associated with radiation-induced mandibular osteomyelitis, and demonstrates that
tetanus can occur due to mandibular focus but the chronic administration of metronidazole can prevent re-
lapse.
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Introduction
Tetanus is currently a rare disease in advanced countries,
but even so it still remains endemic within the older popula-
tions. This disease is caused by an anaerobic gram-positive
rod, Clostridium tetani, with diagnosis being based on his-
tory of penetrating trauma and specific clinical symptoms
(1). However this disease sometimes occurs due to occult
trauma. The disease is very often lethal, and requires early
and precise diagnosis. Here, we report an unusual case of
chronic relapsing tetanus resulting from mandibular necrosis
following radiation therapy for malignant lymphoma.
Case Report
A 55-year-old man who never had tetanus nor history of
vaccination with tetanus toxoid was diagnosed with B cell
non-Hodgkin’s lymphoma on the left side of the neck. Fol-
lowing chemotherapy and a total of 50 Gy of radiation ther-
apy complete remission was achieved. However, at age 63,
he was hospitalized due to dysphagia followed by painful
stiffness in the right leg, opisthotonos, and generalized con-
vulsive seizure. Laboratory data revealed the following:
white blood cell (WBC) count 13,400/μL (normal range,
4,000-10,000/μL); C-reactive protein (CRP) 1.1 mg/dL (<0.3
mg/dL); and creatine kinase (CK) 1,163 U/L (14-170 U/L).
He was diagnosed with tetanus and received treatment that
included tetanus toxoid, human anti-tetanus immunoglobulin
and benzylpenicillin (administration for five days). His
symptoms gradually ameliorated and he was discharged one
month after initiation of the therapy. However, his infectious
focus remained unknown and he had never experienced any
trauma causing puncture wounds normally associated with
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F i g u r e   1 a .    N o t e   e x p o s u r e   o f   t h e   ma n d i b l e   ( w h i t e   a r r o w )  
f r o m  t h e   g i n g i v a   c a u s e d   b y   n e c r o s i s   o f   t h e   b u c c a l   mu c o s a  
( b l a c k   a r r o w ) .
F i g u r e   1 b .  T h e   f i n d i n g s   o f   6 7 Ga   s c i n t i g r a p h y .   A b n o r ma l   a c  
c u mu l a t i o n   i s   o b s e r v e d   i n   t h e   r i g h t   ma n d i b l e   ( a r r o w ) .
tetanus infection.
Nine months later, he noticed right gingival swelling and
visited our department of dentistry and oral surgery where
he was diagnosed and treated for right mandibular osteo-
myelitis. One month later, he developed dysphagia and tris-
mus, and he was admitted to our department. The mandible
was exposed from the gingiva due to necrosis of the buccal
mucosa in the right side of his oral cavity (Fig. 1a). He was
mildly incoherent (Glasgow Coma Scale, 14), and had bilat-
eral blepharoptosis, trismus, and swallowing difficulties. He
also complained of diplopia resulting from slight abduction
of the left eye. General muscle tonus was increased, and he
displayed remarkable opisthotonos induced by touching his
forehead. Results of laboratory studies included the follow-
ing: CRP 0.3 mg/dL (<0.3 mg/dL); and CK 702 U/L (14-
170 U/L). Swab culture from the necrotic buccal mucosa
and mandible showed no growth of Clostridium tetani.T h e
findings of
67Ga scintigraphy displayed abnormal accumula-
tion in the right mandible (Fig. 1b).
He was therefore clinically diagnosed with tetanus, and
treated with tetanus toxoid, human anti-tetanus immuno-
globulin and benzylpenicillin. The treatment with ben-
zylpenicillin was continued for 36 days, resulting in im-
proved lucidity, and disappearance of all symptoms. The
mandible lesion gradually improved with administration of
benzylpenicillin and thus debridement of the necrotic tissue
was performed rather than removing the mandible since the
procedure itself might be life-threatening. He then received
another injection of tetanus toxoid, approximately four
weeks after admission. Administration of benzylpenicillin
was replaced with metronidazole (500 mg/d), and his condi-
tion became stable five days after initiation of administration
of metronidazole and he was discharged.
His symptoms were stable for approximately fourteen
months, at which time he stopped taking metronidazole of
his own volition. Eight months later, he started to feel that
his whole body became rigid and opisthotonos was induced
when he touched his face. A diagnosis of tetanus relapse
was made, and he was readmitted to our department. Labo-
ratory studies revealed normal levels of WBC count, CRP,
erythrocyte sedimentation rate and CK. Treatment with teta-
nus toxoid, human anti-tetanus immunoglobulin and ben-
zylpenicillin (administration for 24 days) followed by ad-
ministration of metronidazole was effective in abolishing all
symptoms. Continuous administration of metronidazole has
subsequently prevented his symptoms from relapsing, and he
is currently in a stable condition. Tetanus antibody was not
examined through the disease course.
Discussion
The present case was clinically diagnosed with tetanus,
although Clostridium tetani was not detected, and he devel-
oped symptoms of the disease on three independent occa-
sions. Before he developed the disease, he had never experi-
enced any trauma causing tetanus other than the mandibular
osteomyelitis. Despite injections of tetanus toxoid, the dis-
ease relapsed when metronidazole was discontinued. There-
fore the disease was thought to have arisen from an osteo-
myelitis lesion of the right mandible, resulting from radia-
tion therapy for malignant lymphoma. The inability to detect
Clostridium tetani may have been due to the difficulty in
culturing this bacteria (2) as tetanus has previously been
shown to be associated with anaerobic lesions in the oral
cavity (3). Several cases of recurrent tetanus have been re-
ported and most cases are a result of new and different
wounds (2, 4, 5), and relapse rarely occurs due to the same
infectious focus (6, 7) as the present case.
This report is the first to demonstrate the use of
67Ga in
the diagnosis of tenanus.
67Ga accumulates in lesions of in-
flammation, as well as in tumors (8), and was therefore able
to show osteomyelitis of the right mandible in the present
case. This shows the usefulness of this examination, espe-
cially in cases where the infectious focus of tetanus is un-
known.
Bates reported a case that developed tetanus twice and
recommended that wound debridement should be carried out
early if there is any suspicion that a foreign body is present
(9). Because the mandible itself could not be removed in the
present case, chronic infection of Clostridium tetani appears
to have led to relapsing tetanus. Administration of metroni-Inter Med 48: 1311-1313, 2009 DOI: 10.2169/internalmedicine.48.2136
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dazole was effective in preventing relapse of the disease. Al-
though metronidozole is normally given for 7-10 days (1),
long-term administration may be necessary in cases where
tetanus occurs due to chronic inflammation. The present
case study highlights that chronic administration of metroni-
dazole can be a very effective treatment for tetanus cases
where surgical removal of the infectious focus is difficult.
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